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(57) [4$8<Ftft*a>4eiB] 

[W^JSl] pH3. 0~5. 8»ADyy{kiI^D 

A7kj$?Si-x pH6. 5~7. o*SSro-^y^K*fc 
i±if y T>\*mm#-v>T>\>ii y ^js^tk^^aoxs^ 

i2i$<7>-y- y ^/wffiE*fci±-^ y ^KP^^ffi^ ° ^ 
[<b i ] 




(1) 



COOH 



(Stf, Ri , R 2 fcit/Ra 14, i&ftSi/cCi^g&fttD 
.fctfRa *fc!4R 2 fc«tU ; R3 ^a^lrjS^-LT, IS ft 

3, 5-v 5 - t e r t — :/5vH>- V ^vU&ifcli 3 

2 iE«w-y- y ^/u^^/cii-y- y 



(2) 



8 8 5 2 3 8 



iffi#m4 ) stmm i ~ 3 wrti*> i mmm<o^m^ 
x •? mm ^ixfc-y- y /m&£ fcii-^ y 

,3 



imxm 6 ] Toe-is^ 2 £ft.z>D- y tit* 
ut 2} 



Cr 



3+ 




COO" 



nHzO 



(2) 



(5t4\ Ri , R 2 *JiOfR 3 14, ISfp4fcJ4^fp<D 
fi$(£7cl4#ii£g(7;u*/PS£^riv R, *J«tt^R 2 

^£-0fiJc-t-5££^H% n(40, 1 1§:7cl4 2£gH- 0 ) 
[000 1] 

5. 
[0 0 0 2] 

-c, win h-j— tfm*LWkm#imz&WLZitm(*9iVkm 

yrt — ia»b**zififc»fflafflMWSrffit^*ife*>* 

7—) S:ffi^S^fe*s*pe>ixTf 5. 
[0 0 0 3] r.ne>»«Wf<ft3Mtffl h-?— 
title, »$K «^*ifro#fe^K at* h-^- Wij^- 

^©tt^Mftflli: LTf4, h7-— KjEtfifm«:#;t5fc 



[0 0 0 4] n©J;5*raJH^S:«ltt:L5 5??fmftfl^J 

(4*, 4$^Bg 5 5-4 2 7 5 2^ 1$Hf 7-84 4 1 2 
OT¥9-3 4 1 7 7f) -fHJ-y TVl-Kia itr-e© 
&8SffcrozHiffi©&JR!g (0<J;U4\ #-^3p 7 -6 2 7 6 6 

20 , *7- b-T- mt LX®.mx$ &m&*m 

[0 0 0 5] 

30 BR|ct»^tt*rWU, *fc hi— (Dl£mVk^*7-t-y b 
[0006] *^WI4, ^*»5fit3fcWBgjl, gS^gft 

set, &xv<&\&cr>mftTzffim.mfflffle>mi&, mzi-z 

[0 0 0 7] 

Lfc^m, i 9 «it**Lfc* y 7^yu®*fc 

40 HI?- y TVU^igftroHjffi;? u A*as±SEKK#Sr«fc 

■tin mmrnm t^Swi^av^u w £ iitt 

[0 0 0 8] ffcfe^ pH3. 0~ 

5. S<D^u?l/ikWi—? a ATk^fKIC pH6. 5~ 

7. o&ffi<z>-y-v?-*m-£tzf-t-v-))3-^mnm&<D7/i' 

[0 00 9] 2 05529114, ±IE^ 1 ro^^('*5^ 
50 T, -y-y 7^/U®r^/tl4-!^y 7"^K®(*3i 5 TBE-^S;i 



(3) 



2 8 8 5 2 3 8 



5. 

[ft 3] 

R 3 




COOH 



&fpcQii:«£ ^^/uSSr* it t> J: 

[ 0 0 1 0] *SS3 0>3S91Wu ±!E»2<Z>58WI::*3V> 

i3 



Cr 



3+ 




COO" 



jS«*fcl±»dS«T^^S*Sli-36\ Ri *5«fctfR 2 

«S:»*'*-5*S:*"t'. ntt<K 1 2 Sr*-r o ) 

[0 0 14] J^T. **M*K^I¥3|5ffl^KM-rs 0 ±fE 

K*fcf4*y^U«»Wffc?5=ffi^nAttW[. pH3. 

H6. 5-7. o*«s^*y^/u»*fc(i*y^/H6Bi 

p HKov^li, * y ?vu«*fcl*i>- y f;u»R»ftro 
Ri*3j;U<R 2 *fcl*R 3 *J<tt/R 3 35S3Bl^«S:ifB^i- 

*y^/ne*fctt*y^ne«w*^Ri 

R 2 *fc(iR 2 ^JztfRa J&^i^SSr^fifcL&V^fcOT* 

3. 8-4. l3ftS»*U<, 3. 9 — 4. 0 2tf*J:9# 
*UV\ *y^/u»R8M*J&SR, *3itfRa *fc 

tt, ^D^>'{t;»-^nA7kS«^pHtt4. 5-5. 
8^£?£L<. 5. 0-5. 5tfc5t <9£?$L 
V\ ^n^Vft^-^oATk^^P Hri^ 3. 0- 
5. 8<o«SKd^^ixai:, BW4:i-5*y 

5o 



*/M*-y?vUffi*fc 1*3-1: KP^r'>-2-t7 h^SfcT' 

[ooi 1 1 *g?4 ogs^f*. ±se i — 3 ©«9i0Hvr 

[0 0 12] *$g5<0*Wl*. ±SBIB4©*M<Offif®»J 
[0 0 13] *»6(0*Wtt. & 

rm-f&i: 2 xm s ns * y ?vu«* *: y ^a-ims 
[ft 4] 



(2) 



[0015] ±123. 0-5. 80pH^f5Apy 

(phi. 9-2. 3) \c&mi£Tj\s$ y AR^Tksas 

fftO. 5-2%gff, «itfl%»*S^NaOH 
30 LTteig^ 5 — 20 1 0 %m&<DlR&<0 

}R ( P H3. 0-5. 8) M\ -t<Z>*4»Ei-5 4:»<0 

[0016] — KJCKfflv^ns-tf-y ^vnssfci* 

40 6. 5-7. 0*8fu £?£L<f26. 7-6. 9<£>fc><D 

^fflv^ttSo w©i?-y^/u»4fctti^y^/uR»w* 

<^T/u^ y^m^Tk^asfi, M5o-7ot:, 

< 1*6 0-6 s'cesK j&psaufc. 0. 5/«e^L5%g 

a, W^tf 1 4v^U2%^»*<z>ryu* y&jK**iK 
ic N T/i-^ y^JR^StUfitf^^oi^y 
■S-y^/HIBIWfrSrJPx.. #£ L <«*»»«: w©»# 
Loo&Jf LTt y 5vw&* fc(ii>- y fvuKRiB 

fcdi^ y y p h& 

50 6. 5 »rt*tLfc*y^lft*fcH: 
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7. 0W_bir^-5^Cr (OH) 3 

iL<ftt\ *7t. R*jSii3E<OpH3&S6. 7-6. 9<0 

®.mchz> t ±15-^2 -e^sti-a* y ^/n»*fctt 

1>-y^KRaj^iBiJR*T*»&*t5fci?>, 6. 7- 

y ^-^k* t y ^Bt«SM*wr/u# y 

S«r«S-*-6ffltfl4, -J-y^u»4fctt-9-y^uK»S» 

[0017] £P>Ul % pH3. 0 — 5. 8^oyyft 
n^TfcjgflfU:. pH6. 5-7. Q^m<Of)^- 

^KSfcii* y f«iSftor;^ y ^m^mm^ 

sr. -y- y ?vnes fctt-y- y 3 

±D#^ir*ftfflsn5 0 .*y ^/u»*fc*4*y 
mm»<DT** y &jRtft*s*<o*T»T«3 

fctf>*>«iSU S^^^i^SUL^^Tk^L. Rift. 
H3. 0—5. 8 0AP^yftH ^ ci^*aSJR©ffl 

*y^uK*fc*4*y^KR»#^r^y&s 
ias«i. ^-rntiififs 0-7 ox:um. #£L<i36 

0-6 5 , C^>ia*S:«»Ufcttffli: LT*3< 

^(D^Sfeic «fc (9 ft 5 r t 7^T*# So 
[0 0 18] *«K^*5V^T«ffl*ix5*y^ 

tfK ±IE— fiSl fwMRi , R 2 *3J:VR 3 <t b 

n tVl^. ^^v^S. >f y^f/i'Ss sec —zf'f/i' 
g. tert-yf;H % T^S. >fV7$;H, * 
^TvUfi, t e r t-#^f;uS, K^vv^K^^R* 

ai-12 r y /us. 

SSL<, JEJrtt t e r t -y^^S. t e r t 
SS«r7gfi5W-5»£\ Ri *5«fctfR 2 £/cl*R 2 *5«t05R 



(4) 4#ST2 8 8 5 2 3 8 

8 

/HBL 3- Ko^*>-2-t7 h^»J&s«*l£#S LWfc 
^tti: LTfcif ^>n^o 
[0 0 19] #|Bmo»«ffifftSffiffl I*. ±§2* 

-rat>©T-fc53fts, Kffi^llSflfllli* ±8E-«5t2-c« 
$ix5* y fvi'K* fctt* y o j* 

T*;fentfJ;<. WttfWffil 0 OlfgjSI^LtO. 0 
5—1 oaa«FBS*i:i-5W36S»4 LV\ 
[0 0 2 0] *xm<o»«ffi{fe3Mk/S h^-^flWErtd 

fits mm&tts-m, mmmffi±in*t&m^hti&o * 

X.fi C r , Co. Al. F etet'CD&m^Ty^m 

v\ 

[0 0 2 1] **MO»«?Sf«a»ffl h"*— t-fflv^bix 

/Ky^^-u>. 7^y - p d/p^^^v. /Kyt^/u 

is—* y ^K^i^r-^**^*, ^-^i/>-- a 
o/Up«^^ yyuK^f/v**^^ xfuy-r^!)n 
^ h y ^*fi^. b^/u^ ^yu^-^yu^ 

f-U>-tr=./U>^-/U^r h^#»^ft, ^ui^-y^ 
^>*fi^ft. ^fi/y-fyyv'V*!^ 
40 L^y-7^ y h y ;u->fyfy*l^*i^^f 

r^v^mm, *9&ytvmk. ^yss^-/K ^ 
u=F->mJ5§. ^y^^xyu«*flg. *y»u#^ % 7^y 

[0022] &tzmm£fttcx?u>'^&m&{£i>!ft& 
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r^y/uK^^K r^y/M&^/K r^y^K 
y?yK r^y^K^vvK r^y/MS^-^/K r 
^ y /uffi— 2 -^fvu^^>/K r^y;M§£:7^— /k 
>#^y^K. y^y/^y^/K y^y/u&j-T- 

;K / ^ y 'Hifc^^vK y/M&^^vK 
&:/?vK ^ U>f >ffi^y <t* <0 -ffi*£^£ S 

[0 0 2 3] 5&fig#J<!: LTtt, £<b LT2ffl£JLLO>S£ fc 

—Mk&tfa ; ^Jx.tf^i'^y ^-^^t^ y i — 

xf^^ya-zvy^^^-h, 1, 3-"^ 
^y^t-;^^^^ y h?i^^zifi*S^^ 2<1W 

GPCCJ; 9 j»£Six5^*»*-e3 X 1 0 3 -5 X 

1 O 4 <Dffl$L\Z>ptl:< t hX>t^(D\f— ^^tU 10 

[0 0 2 4] G PC^i^^ft^^^T^^-Cffl'J 
Kn77> (thf) £rft& 1 m l <biEi"CSftU TH 

<d 3« y * ^ u ^« w» ^ <t o t&* 

*tf. Ky-a»*>5^»BBfn«Xtt«©»T-fl:3&si o 



(5) *f 8T 2 8 8 5 2 3 8 

10 

1t2><Dlfl&\t\ 0llx.tf. DS?pmXtt®^>s h o d e x 
GPC KF— 8 0 1, 8 0 2, 8 0 3, 8 0 4, 8 0 
5, 8 0 6, 8 0 7, 8 0 0 P^a^to-a:^ JEV — 
f±®{OT SKgel G1000H (H X J , G 2 0 0 
OH (H X J , G 3 0 0 0H (H X J , G4 0 0 0H 
(HxJ , G 5 0 0 0H (H X J , G6 0 0 0H 
(H X J . G 7 0 0 0 H (H X J . TSKgua rdc 
o 1 u m n ^jfl^^it^fctf 5 1 1 6 0 
[0 0 2 5] &1tPa&l±&>T<D£ 9fcLT{frS;-t-£o « 
10 »S:THF*|CA*1. %ft\^Ub 0 

U Rft©^-#tf 4< 45*T?TH F i: S< fi^U 

EB$Fm1^2 4«FPfl&±i:ftSJ:9(r"rSo 
yVW&^y^/l^ (*7t>fX0. 4 5 — 0. 5 u iru 

Wiuwi/a yf^^^H-25-5 ;^y-*±®j, 

t^y?i^^]fflT#S) £ili§£-ti:fct>cD£:G PC 
©R»ttS, Sfc. W^o. 5~ 

5mg/m 1 <k*5«t5lwlS«i"So 
20 [0 0 2 6] fcib\ If^/uS^ffiOKiS^afcoTtt* 

y.^- k ^^-^^y-^/u^-^-^rif-r h\ ^ 
^/u^y-^— t^W-t-SffifflW^tt. o. 2 — 5**%as 

[0 0 2 7] #y X^WflB 

sKyai^^/uWJlBSrW^i-Sr/Us-^^t UT*^ 

^y^-;K l, 4-^^^^—^. 2, 3-7^ 
^xfi/y^3 3-;K MJxf uy^y 
l, 5 -^V^^i/^"— /K 1, 6-^3rU->- 
^-/K ^^V^u^y ^^/K 2-^JU~ 1 , 

Tie— jJx*t3 T*^^tv5 fc'^y^y— /^©^^^v 7 ^- 

[0 0 2 8] 

[fb5] 
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CH 3 

H(OR)-0-^^i_ 

CH 3 

d-tix-fix i «±<0fi&-ea> t>. x + y <D¥-mm* 

2 — 1 0tfc5 o ) 

[0 0 2 9] m&ibt LXte-m<D$jU#>mt l-c, 
7^/1^8, fU7^^S, >fy7^/uSf, 

/U7$>mm&tzte^<Dm&yo ; fei^ 

;M^^tf fe*U LTf± h y 

[0 0 3 0] = — mfSe— ^4 

h y * y v hm^tzn^cDm^^ h y 

[0 0 3 1 ] ±E^y^r/«<Di«l h^— t 

LTC9®Hffi^ 4 0 m g K O H/ g OTT^^ r <t * 
LV\ BHffitfS4 0 m g KOH/g£JlT"CfcixtfiBiSTt- 

LV\, 3 0mgKOH/gHTI:i5i^ fi?ttft©« 

— 2 0m g KOH/gc£>$&ffltr h*^— (DBHiflWSAaaKy 

[0032] ftts, ##9ff::*3^-c. BMBfi^ai^ii J i 

S K - 0 0 7 0 ©*SS:(Sfflt 5 1 1 *t # 5„ Kffi 
{4 h"*-- 1 g Srt>ft-t-Sfc«>t^5lft7K»{t;* y £^<£> 
mgftT«t. fc*:U h-?— 36S«tt«c«r«W"r*»^ 

[0 0 3 3] J»flES#^S!«:ffl^5»^^l4. JE^£« 

Ttfy^nt-uv, #y^u>, 7^y^u^>^ 



(6) fl^iT 2 8 8 5 2 3 8 

12 

r^-0-(RO) yH (3) 



[0 0 3 4] **OT<D»m?S»afifeffl h-T— \zia^xm 
\,^^kfrX$Z>m&mkVXi^ oKJfii- 
:fc^T/B^ feixS r £ P>ixfc«Pfe*l3ft s v^"rixtffi/B 

^^s, *^y h!J7y/M^>^ T> 

[00 3 5] #*W^»«*ffflfcm«JB h"*— K*3 

SM«ffi<E>5c3lfS:'&ir&£u ^*«sfpTix^*>^T?*)o 

fcit/wixfeoS^tti&sfcJf bixSo -tib© 
f&t£{£{4, spiSfiSs&SO. 1-2/iiru HKttO. 1- 

30 -*^*rft(4, ia^ian4«jffii o oKsast-^L-r. 

#*J2 0 — 2 0 OKft&k KI440-1 5 OjCfiStf 

"Cfc*o h^-^tafP^Li: UT(4, 15-3 5 

[0 0 3 6] *«9BOht- (4, ^ty7«!:^lTI 

kbi>\cm^Z>z\k<D-e£&* j t})Tk\.x\L tt*^ 
*i^ty7^^ftitiffltt^ «fflt5:w s "C 

itztib (om^mmtj: a-ej&m bfc t> <^^*if fen 
^r-r vrmm^m-t^mmk uri^, 

^s/i,Ri^f;i,*i^ 7ym^mmm, ^y=> 

50 
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[0 0 3 7] *3SOT<offim«Wffli»]S:flJv^fc h-*— K*5i* 
Tfi, ffiffi¥JS«£fSri s 3 — 1 5 /i h-?-— L 
l\ 5 /i m«T«?:ttS ht-^^ 5 1 2 

-6 0mWt%$&£tl. 8-12. 7 a m<D#L&£&1- 
h Y-r—ibl=f-ft 1 -3 3 3 *U 1 6 ^ m»± 

[0 0 3 8] £&l:iifcKWS£T» 

sank »au asttttefefiffl. mmm, mm&tt^fti m 

rtLbiaSJlPffJ^Ji: LTIi. BlSSJi LTtt, #J*:tf{g; 
fcfftn. rixb«ii«0. 5-5li%gS^)ith 

[0 0 3 9] #3693 K« 5 h^"— (i, t£*3&>fe4**Q<Z> h 

So 

[0 04 0] 



(7) $S 2 8 8 5 2 3 8 
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[004 1 ] »1 (3, 5-v 5 - t e r t 

5 0 0 c cOM-l:*4 5 0 g&J^tfN a OH 7. 
2g^Ati, Al&L »»LtNaOHS:S*i:*«f** 
fc. w(DN a OH*SSfc«r6 5 < Cl^*-eJnJ»Ufc«, » 
#Tt-3, 5 -i/- t e r t -T/fvH^y f^84 5 g 

l\ 3, 5-^-tert-^t!if/H^ 
10 ii:fc 0 jSiWf&fl£a>pH2S6. 8 ktzitzbZMWk. ffift 
fc^itU *»Sr«iSi-Swi:^J;9, «0 3, 5- 
v 5 - t e r t-^tyf^i^±tt, 
*ifc&#fc„ — 40%CrC] 3 ^37. 2gi 
*1 20g^5 00 c c<7)t-^H:Atl, pH2. 1 

1 %N a OHTK^ffil 2 0 g£0$Ri1£?i>Mtt$>o < 9 
ir/jpx^ r kl^£K>. P H3. 9 5©8SS:#fc e 

t, 3 5 0 g £ L/c 0 r ^ ^ i^SJSSr 

20 6 0ti:»flU 8tfT, 6 0 < Cfcff#Si'i*:±K3, 
5 - v?- t e r t -y^/H^ U ^/uKS»SfSSr 1 • 5 

*ait5(E4fi!cfti70g ($^yh&m) *n 

tz 0 Mi&(DpHte, 4. 0 OT'fcot ^fe^tLfcS/S 

30 [0 0 4 2]SU:»^ XHlelJf. ESR (S^^ 
x I R (^K*K*^ h/u) , ,3 C-NM 

r , fd-ms 

H 1 -lij6(Z)gi|^|#t 0 
[0 0 4 3] Hlli, S»"e*)5 3, 5-v^-tert 

Ii3, t e r t - V ^St^'f'o SO 

40 [0 0 4 4] g|2tt, *?abT»l3£LfcSJS**«?©X 
jBEISf^^ — >H"Cfc5o JSSSr^tSw t *-<t 9 2 0 = 
3 1. 6 4 00t 0 -^^lio#nLt<5o 

So 

[0 0 4 5] H3li v R*54*»OESR«>ill3e<e*t? 
fc§ 0 g = l. 9 8\c? D^^ftt^US^ 
/p- Kt'fc^li^bC r4JR<Offi»tt3flB-C*>5o 
2flBtt«*^U-f, 5»ig = i. 9 8^(S-&liUi5* $ 

50 [004 6] i4|j:, lgftT*fo53, 5-^-tert 



(8) 



m# 2 8 8 5 2 3 8 
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5_cp_ t e r t-^^u-b-y^/uiKS:*-*-. RjeE£iS 

4*tt, -COO" W/^^r'>U- h) (^t°— 
1 5 5 0 cm- 1 l^*#/«C<ftl|R3ftSfeS(OicS* JRW"Cfc 
5 3, 5 - v?- t e r t -/f /Uf U f /UKl-li 1 5 5 

e r t f /UKO^/UTS^KW-H^fii* 

ft. (CrJfi) l^oT^6£#t5££ft6 0 

[0 0 4 7] H5(i, SJ^^4^c7) 53 C-NMRffliJ^^ 

3, 5 - v^- t e r t - ^t U f/l/8©C r 11:4 
oT^5£4ftj££ft5o 

[0 0 4 8] BI6(i, KJ££j#»a>FD-MSEI (-v* 
^-<^ h;MH) -Cfc5 0 m6frb9ibfrteJ:5\L &f& 

K"C*>S 0 Cftl±, 3, 
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* [004 9) 3t I C P-MSi^J: tJ^fit^rrSrfTo 
Crl:o^T7 6, 8 0 0«W:o r 

7. 6 8fiffi%tfc5^ 3, 5-v^-ter t-^f 
yu-^y ^vM&tOC r (3» Jfi(C*!ftSl^WJDUfct> 
<d<dc t coais&ffi (fflS%) 13. 6. 0 3T'fc5:t^ 
6-f5<t, 3, 5-^-tert-^t!)f^8«) 
Cr (3fiE) ffiK^flil^ritftfc'&aiXTl^tWi 

10 [0 0 5 0] in6^fi?«T»f), RjS^figflJli, 
3, 5 - i?- t e r t - ^f/Ut y f yUS 3 

[00 5 1] 
20 Hk6] 



[Cr(H 2 0)4 



3+ -H 



2+ 



[ CrfHaOJsOH] ^ 



H 

/°\ 

ft 



1 4+ 



[0 0 5 2] 

mmm2 

y ? u ^T=->~7)V>— 

Sh-*— «:»fco h^— 8M*i 0 omftgP^. SEtt 
<t#J4: LT«<»*ttv'y* (x7o^UR 9 7 4) 
0. 5fifi», feitJW^ffJfc UT«<^7 t ry >K*0i 

/c 0 ^(Dm.i&mcDT'v-m^xz&mmte, 30^/ 

g-Cfcofc. wO^«ff]Srffll\ 1 Ot, 20RH, 2 
3^. 5 0 RH*3j;tf3 0°C^ 8 5RHTI-S rfrflgc£>m 

y :y^* (#y >^d 



5fifias 
2itaj 

i^^^^^T'#/Co 10t:. 2 0 RH2oJ;t>*2 3 

*c. 5 0RH-R-5 0, o o o^c<DmmM^rxotz 

85RHTia 0, 0 0 0^atft?^ffo/: 

[oo53] \tmm i 

40 TRH) SrfflV^Sfil^lSfflJl Sr»DSLffo-C, — *S 
ltll3 0/ic/gtfcofc 0 r^Jt«S«»JS:fflv\ 

-B0tt)&s»e>*vfc3&s, mmm^n^tzt 5, 0 

[0 0 5 4] 



;H 44 8) 
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